Negative regulation of human astrocytes by interferon (IFN) α in relation to growth inhibition and impaired glucose utilization.
The present study assessed the direct effects of IFNs on human astrocytes. Human astrocytes were exposed to human recombinant IFNs, and the proliferation of cells was measured. Type I IFN receptor mRNA and protein expression, the phosphoprotein levels of signaling molecules including JNK, ERK1/2, IκB, p38MAPK, Stat3, and the expression of cytokines were determined respectively. In addition, cellular glucose consumption was measured as well as Glut-1 protein and activation of GSK-3β/mTOR signal were determined. The expression of Type I IFN receptor was detected in cultured human astrocytes. 2 IU/ml IFNα2a and IFNα2b significantly decreased the proliferation of human astrocytes respectively, compared to control. IFNβ had no significant effect on the proliferation of the cells. The phosphorylation of JNK stimulated by all IFNs detected was more pronounced and sustained than ERK1/2 and IκB. No effects were observed on the activation of p38MAPK and Stat3. Moreover, Treatment with IFNα, especially with IFNα2b, decreased glucose consumption and stimulated phosphorylation of GSK-3β and mTOR, but decreased the expression of Glut-1. In contrast, IFNβ had no significant effect on either glucose consumption or activation of GSK-3β/mTOR signals. INFα2b significantly decreased the levels of IL-8 whereas the levels of GM-CSF were increased. The present study demonstrates direct inhibitory effects of IFNα on cell proliferation, cell signaling and glucose utilization in human astrocytes.